Magnetic resonance quantitative myocardial perfusion reserve demonstrates improved myocardial blood flow after angiogenic implant therapy.
The purpose of this study is to follow myocardial angiogenesis temporally using quantitative magnetic resonance first pass perfusion imaging and compare this with the "gold standard" of radioactive microspheres in a random subset of animals. Ameriod constrictors were placed around the left circumflex in 15 pigs to induce an ischemic area. Two groups were randomized to receive either a sham operation or treatment with angiogenic implants inserted into myocardium in the distribution of the left circumflex artery (LCX). These implants are designed to induce myocardial angiogenesis. Magnetic resonance first pass perfusion imaging was performed at baseline and also after treatment with either sham or implant therapy by using first pass perfusion imaging with a TurboFLASH sequence. Absolute myocardial blood flow was derived by applying a quantitative Fermi function model. Radioactive microspheres were also injected into a random subset of animals to measure myocardial blood flow. Angiogenic implant therapy increased absolute myocardial blood flow in the left circumflex territory relative to baseline and sham treated groups during adenosine infusion. Myocardial blood flows measured with radioactive microspheres was increased significantly in both the LCX and LAD territories during stress. Myocardial Perfusion reserve was also significantly increased in both the LCX and left anterior descending territories relative to baseline. Ejection Fraction during stress with dobutamine infusion increased significantly in the implant therapy group while that in the sham group was not affected. Quantitative MR myocardial first pass perfusion imaging can be used to track the development of angiogenesis as corroborated by radioactive microspheres. Angiogenic implant therapy is a new device based therapy that has potential to protect an ischemic region by accelerating angiogenesis although further research is necessary with this device.